trol tissue explants (Table 1) Figure 1N ). outgrowth, we measured the number of neurite bundles extending lengths of one-quarter (line a in Figure 1M ) When an RP explant from an E11 or E13 rat spinal cord was placed opposite the ventral edge of the d-sc and three-quarters (line b in Figure 1M ) of the distance between the d-sc explant and the control or RP explant. explant, the length of neurites extending from that edge was reduced by 70%-80% ( Figures 1E, 1F, and 1N ). In d-sc explants grown alone or with a control explant, bundles of neurites extended into the collagen gel from Only 12% of neurites projecting to line a extended as far as line b ( Figure 1N ). Those neurites that did extend all sides of the d-sc explant and sometimes contacted the control explant ( Figures 1C, 1D, 1G, 1H, and 1N) . Of further than line a often appeared to have veered away from the RP explant (arrows in Figure 1F ). Examination the total number of neurites projecting from the ventral (Table 1) Figure  1L ). Thus, the RP explant can orient C axons within the E10 caudal neural plate ( Figure 2G ), and E13 heart, lung ( Figure 2F ), and liver were ineffective in reorienting C neural epithelium.
We next examined whether C axons respond to the neurite growth (Table 1) . E13 metanephric mesenchyme did express repellent activity at a low level (Table 1) Of these, only BMP4 reoriented C axons, causing a deflection similar to that evoked by BMP7 (average angle ≈ 30Њ, n ϭ 8; data not shown) ( Table 2) . Table 2 ). This al., 1994), but it is unclear whether the activity of BMP6 is also inhibited. Nevertheless, taken together with the orienting potencies of BMP7 and BMP6, these results provide further support for the idea that BMP7 is a component of the endogenous RP repellent signal. Genetic Evidence for a Role for BMP7 in the Orienting Activity of the RP To determine whether BMP7 is required for RP activity, RP tissue derived from Bmp7 mutant mice was tested for repellent activity. RP explants from wild-type mice reoriented C axons in rat d-sc explants by 28Њ ( Figures  8A, 8C, and 8G) . In contrast, RP explants from homozygous Bmp7 Ϫ/Ϫ mice showed a markedly reduced ability to deflect axons, with an average angle of deflection of only 7Њ (Figures 8D-8G) . This result provides genetic evidence that BMP7 is a required component of the chemorepellent activity of the RP. In cultures exposed to supernatant from vector-transfected COS cells, C neuron growth cones had an average area of approximately 40 m 2 and were complex, with approximately five to six major filopodial processes ( Figures 9B-9D, 9H, 9I, 9K, and 9L) . In contrast, after 30 min exposure to BMP7, the average length of neurites emerging from individual neurons was not altered (FigFigure 8 To control for the possibility that BMP7 secreted by COS cells induces the expression of another, non-BMP, factor, we tested the ability of follistatin and anti-BMP7 explant was reduced to an extent similar to that obIg to block the growth cone collapse evoked by supernaserved with follistatin alone (Figure 7G ). These results tant from BMP7-expressing COS cells. BMP7 supernasupport the idea that BMP7, and possibly BMP6, but tant caused a 60% reduction in the area of C growth not noggin-sensitive BMPs, contribute to the repellent cones ( Figures 9N and 9O ), and addition of either folactivity of the RP. listatin or anti-BMP7 Ig, but not of control Ig, restored Anti-BMP7 IgG Blocks RP Activity growth cone size to 89% of control ( Figures 9N and 9O ). To assess further the role of BMP7 as an endogenous This result suggests that the collapse of growth cones mediator of the repellent activity of the RP, we tested in these experiments was evoked by BMP7. Thus, BMP7 the effect of a function-blocking anti-BMP7 Ig (Vukicevic appears to act directly on C growth cones to elicit a et al., 1994; Dale et al., 1997). In the presence of antirapid change in cytoskeletal organization and growth BMP7 Ig (Figures 8E and 8F) , the angle of deflection of cone collapse. C axons evoked by an RP explant was reduced from 35Њ to 22Њ (Figures 8E-8G 
D-L) C axon deflection was first observed when BMP7-COS cells represented 10% of the aggregate (D-F) and was robust at 25% (G-I). Ectopic induction of MafB (arrowheads in [J]) occurred consistently only when BMP7-transfected cells represented 100% of the aggregate (J-L). (J-T) BMP7, BMP6, and GDF7 all induce mATH-1 (M-R) and MafB (J, K, S, and T) in d-sc explants. (M and N) d-sc explant cultured with COS cells expressing vector alone to illustrate the control distribution of mATH-1 (red) in a d-sc explant. (O-T) COS cell aggregates with BMP7-, GDF7-, or BMP6-transfected cells only. (O and P) Ectopic mATH-1 was expressed (arrowhead in [O]), and C axons were deflected (P). (Q and R) GDF7 also induced ectopic mATH-1 (arrowhead in [Q]) but did not cause C axon deflection (R). (S and T) BMP6 induced ectopic MafB (arrowhead in [S]; compare with induction in [J]), but axons were not deflected (T). The inability of the
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